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APXITEKTOHIKA PO3PAXYHKOBUX MATEMATHYHHUX
MOJAEJIEM B YMOBAX HEBU3HAYEHOCTI

Jocaidsxcennsa cmammi cmocytomucsi 800CKOHA/NEHHIO PO3PAXYHKOBUX MAMEMAMUYHUX Modenell MeXHON02IYHUX,
6iomexHo102iYHUX | eKOHOMIYHUX cucmem. I1i0 uac mamemamuyHo20 MOO0eNH8AHHA 0451 36inbWeEHH movHocmi
pPO3paxyHKy napamempis ckaadHux cucmem nompibHo 36i1bwumu Kiibkicms epaxosaHux napamempis. Lle npussodums do
HeobXxiOHocmI po038's13aHHA He/N0KAAbHUX Kpaliogux 3aday 3 HecmayioHapHumu OugepeHyianbHuUMu pIBHAHHAMU, 04
dokasy KopeKmHocmi SIKUX HeMOXCAugso 3acmocysamu mpaduyiiliny meopiio icHysaHHs ma eduHocmi po3e'asky. Caid
8id3Hauumu, o nic/s1 nposedeHHs apximekmoHiku kpaiiogux 3ada4 npunyckaroms iCHy8aHHs ix po36'sa3Ky, HeobxidHo auwe
dosecmu iio2o eduHicmo. [1a dokasy KopeKmHOCmMi po3paxyHKo8ux Mamemamu4Hux modesell nompibHo, a6o y3azaabHumu
napamempu @dyHkyii memu i sukopucmamu docums HabAUNCEHi OOMedxHCeHHS, Wo, 8 €80 4Yepzy, 003801UMb 38ecmu
Kpatiogy 3adauy do cmaHdapmHozo eudy i ii kopekmHicmb He 6yde suKaukamu cymHigie, a6o 3anponoHyeamu Memoouky
0151 dokazy KopekmHocmi Kpailiogux 3adau 0451 neeHux dugepeHyianbHUX pieHsHb, KA epaxogysamume cheyugivuHi
ocobsaugocmi ModenbogaHux npoyecie. B 3asnexcHocmi 8id eudy dugepeHyiansvbHux pieHsiHb, siki onucyromb PizuuHi i
eKOHOMIYHI npoyecu 8 M00eab08AHUX cucmemax, 0151 06TpyHMy8aHHs KopeKmHocmi Kpaiiogux 3adauy nompibHa okpema
MemoduKa.

B cmammi docaidxceHi ymosu kopekmHocmi Kpailosux 3aday 045 dugepeHyianbHUX pieHsiHb 31 cmaaumu
koegpiyienmamu. JJosedeHo, wo 0.1 008iabHUX 00HOPIOHUX dudbepeHyiaabHuX pieHsIHL icHYye gidnosidHa kpalioga 3adava.
Hasedene susHayvyeHHs1 napabonivHux kpatiosux 3adav 8 mepMiHaX, AKi SUKOPUCMOBYHMb OOMENCEHHsS 38epXy Ha
dyHdamenmaavHy @yHKYit0 po36’sa3ky. OmpumaHi ymosu, sKi 6Kazyloms Ha ICHYSAHHSl I HA HeMOXicAuU8icMb ICHY8AHHS,
eidnogidHo, napa6osiuHoi Kpatiosoi 3adaui. Ompumani pesysbmamu 0038019mb nideuwjumu moyHicmb peanizayii
0cHoeHoi onmumizayiiiHoi 3adaui nidguujeHHs1 skocmi Mode1bo8aHUX npoyecis.
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ARCHITECTONICS OF CALCULATED MATHEMATICAL MODELS UNDER UNCERTAINTY

This article concerns the improvement of calculated mathematical models of technological, biotechnological, and economic
systems. It is necessary to increase the number of considered parameters to increase the accuracy of calculating the parameters of complex
systems during mathematical modeling. This leads to the need to solve nonlocal boundary value problems with non-stationary differential
equations, to prove the correctness of which it is impossible to apply the traditional theory of existence and unity of solution. Note that after
the architecture of boundary value problems assumes the existence of their solution, it is only necessary to prove its uniqueness. To prove the
correctness of calculated mathematical models requires neither generalizing the parameters of the goal function and using approximate
constraints, which, in turn, will reduce the boundary value problem to a standard form and its correctness will not be in doubt, nor propose a
method to prove the correctness of boundary value certain differential equations, which will consider the specific features of the modeled
processes. A separate technique must substantiate the correctness of boundary value problems depending on the type of differential equation
that describes the physical and economic processes in the simulated systems.

This article studied the conditions for the correctness of boundary value problems for differential equations with constant
coefficients. It is proved that there is a corresponding boundary value problem for arbitrary homogeneous differential equations. It is defined
the parabolic boundary value problems in terms that use constraints from above on the fundamental solution function. The conditions were
obtained under which the parabolic boundary value problem exists and cannot exist, respectively. The obtained results will increase the
accuracy of the main optimization task of improving the quality of simulated processes.
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IHocTaHoBKa Mpo0JIeMH y 3arajibHOMY BHIISATI
Ta 1i 3B’5130K i3 Ba)K/IMBUMM HAYKOBUMH UM NPAKTHYHUMHM 3aBJaHHIMM

B teopii andepenmiabHUX piBHAHD BaroMe 3HAYCHHS 3aiMarOTh MUTAHHS iICHYBaHHS 1 €JMHOCTI PO3B’A3KY
KpaiioBux 3a1ad. BomHo4ac, He BUHMKA€e CYMHIBIB B iCHyBaHHI PO3B 3Ky, MIUTaHHS X MOJISTae B oro equHocTi. He
BCl METOIM 1 TBEp/UKEHHS, SKi 3aCTOCOBYIOTH JUII J0Ka3y KOPEKTHOCTI KpaloBUX 3amad 3 IudepeHmiaTbHIMU
PIBHSHHSIMH 2-TO TIOpPSAAKY, MOXYTb OyTH BHMKOPHCTaHI JUIs JIOKa3sy KOPEKTHOCTI KpaioBUX 3agad 3
JudepeHniaIbHUMA PiBHAHHSAME BUILOTO TTOPSIKY.

B crarri HaBeneHWH minxing A0 OOTPYHTYBaHHS KOPEKTHOCTI KpaloBHX 3alau 3 JAu(epeHiaTbHUMH
PIBHSHHSIMHU 2-TO TOPAAKY. Pe3ynbTaTi mociipkeHb MOXKYTh OyTH 3aCTOCOBaHi Uit OOIPYHTYBaHHS KOPEKTHOCTI
KpallOBHX 3ajad, sIKi ONHMCYIOTh CTaH MOJIEJIbOBAHMX TEXHIUYHHMX, OIOTEXHOJIOTIYHMX, €KOHOMIUYHHMX Ta IHIINX
CKJIQJIHUX CHCTEeM. ABTOp CTaTTi BBaXkae€, IO IX MJOLIJBHO BHKOPUCTATH JUIsi OOIPYHTYBaHHS KOPEKTHOCTI
PO3paxyHKOBUX MaTeMaTHYHUX MOJENEH [UIsl IHIIMX CUCTEM 3 PO3NOAUICHUMH ITapaMeTpaMu.

AHani3 nocaikeHb Ta myoJpikanii
HaBenemo ormsn HaykoBUX MyOJiKarliid, siKki CTOCYIOTBCS MAT€MAaTHIHOT'O MOJISTIOBAHHS 1 ONTHUMi3aii
TexHIYHUX [1-5] i ekoHOMiuHMX cuctem [6—8]. B pobotax [1-3] HaBemeHi MaTeMaTW4YHI MOAETI 1 METOIW IS
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3MIMCHEHHS] PO3PaxyHKy 1 onTHMi3amii BEJIMKOI KUIBKOCTI TEXHIYHUX CUCTEM. PO3B’S3aHHIO NMPUKIAAHUX 3a7ad
NIPUCBSYEH] pe3ynbTaT myoOuikauii [4, 5]. B myOmnikaunii [4] HaBeneHi MaTeMaTH4YHI MOZAENI i METOIM PO3PaXyHKY
rapaMeTpiB TEXHOJOTIYHOTO MPOIeCy TepMiuHOi il Ha JWCTOBWMH MeTan. JleTalbHO mOCTimKeHi MOXKIUBOCTI
TPHOOCHUCTEM MPUCTOCOBYBATHCH 0 YMOB eKCIUTyaTalii B myomikaii [5].

@opMyTI0BaHHA Wijeii cTaTTi
Mertoro poOOTH € OTpUMAaTH YMOBH KOPEKTHOCTI OJHOPITHMUX KpaWOBHX 3aJad B MPOCTOPI HECKIHUCHHO
nudepeHIifoBaHuX QYHKIIIH CTENeHEBOTO 3pOCTAHHS.

BukJjiag ocHOBHOTo MaTtepiay
Jlis JOBITBHUX CHMBOJIIB ICEBAOAU(MEPCHIIIAIEHUX OIEepaTopiB A((S) 3 MPOCTOPY HECKIHYCHHO-

gudepenniioBanux (yHKLINH CTENEHEBOrO 3POCTAHHA ICHYIOTh CUMBOJU B, (s), Taki, 110 OJHOpiTHA KpaiioBa

M: A (%Ju(x,t);

3a7a4a

ot
u(x,t, —0)=u(xt, +0); 1)
>e, [%ju(x,tk):(p(x)

KOpEKTHA B IIPOCTOPI y3aranbHEHNX (QYHKIIIH.
PosrnssHemMo GpyHmaMeHTaIbHY QYHKITIO:

exp{tA (5)f A (5);

exp{(t-t) A, (5)f A (s)exp {tA(s)}:

Q(s.t) = 2

exp{(t—t, ) A ()} A (S)exp{t AS) +...+(t 1 —t,») AL ()],
Je A( (s) —meperBoperns Pyp’e CUMBOIIIB IIceBIOANEPCHIIIANBHIX ONepaTopiB A, (S) , k=1.,n;

A(s) =B, (s)+B, (s)exp{tlﬁﬁ(s)} +...+B, (s)exp{tj&(s) +(t, —t)A(S)+...+(T —tH)A(s)} #0.

Jinst pynkuii Q(S,t) (2) BuKOHAHE OOMEKEHHS:
Q(s,t) < (1+]s])" exp{—hk T (t)|s|p*} mpu k=1,..,n ©)
3 peskuMu fofathimu G, T, h i p,, 3a ymou, mo: p, ={t,(t, —t)} mpu te[0;t], p, ={(t-t),(t,~t)} npu
telt;t,] itaxno p, ={(t—t,).(t,—t)} mpu teft ;t].
OTpuMaTi BHCHOBOK. SIKIIO BHKOHaHE OOMEXKCHHS 3BEpXY |ReA((s)|20k|s|h‘ ~r, npu k=1.,n i

JgonmatHix C,, h, , mificHHX I, Toxi icHye mapabomivHa KpaifoBa 3agaqa (1). SIkmo must pyHKmin A, (S) , k=1,..,n

BHKOHaHe oOMexeHHs (3), i kpaiioBa 3amada (1) KOpeKTHa B MpPOCTOpi y3aradbHEHHWX (QYHKIIHA, TO 3a3HAYCHA
KpaifoBa 3amaua Oyne mapabomigHoro 1 s Oynme-skoi oOMexeHol (YHKIII ¢ iCHye HECKiHUYCHHO-

nudepenuiiioBannii 32 X poss’ssok U(X,t) s Gyme-skoro te(t_;t). Takoxk, skmo icHye ilicna
HOCIIJIOBHICT S, , MU KO S, —>© i |ReA( (SV )| <const mpu K =1,..,n, Toai He icHye mapaboIiYHOT KpaioBol

3aza4i. HaBeneHi gociikeHHs IPyHTYIOTbCS Ha pe3ynbrarax myosikamiii [9—11] i MoxyTh OyTH BUKOPUCTaHI st
0OTpYHTYBaHHS KOPEKTHOCTI 0araTb0X po3paxyHKOBHX i MPUKIIAIHUX ONTUMI3aiHHAX MAaTeMaTHIHUX MOJeNeil.

BHCHOBKH 3 IaHOT0 IOCJT/)KEHHSI i TepCNeKTHBY NOAAIBINNX PO3BiIOK y IaHOMY HaNpsiMi
VY crarTi OTpUMaHi YMOBH KOPEKTHOCTI OJHOPITHHMX KpalOBHX 3a/ad, a TAaKOK YMOBH, SKi BKa3ylOTb Ha
ICHYBaHHS 1 Ha HEMOJKJIMBICTH iCHYBaHHS, BIANOBITHO, MapaboniyHoi KpaiioBoi 3agadui B MpocTopi y3arajabHEHHX
¢yHKuii. Pesympraté myOumikamii AOLIIBHO 3acTOCyBaTH JUIS OOIPYHTYBAaHHS KOPEKTHOCTI PO3PaXxyHKOBHX 1
NPUKIAAHAX ONTHMI3AIIMHUX MaTeMaTHYHUX MoOJeNeH, $Ki ONUCYIOTh CTaH MOJIEJIbOBAHUX TEXHIUHHX,
010TEXHOJIOTIYHUX 1 EKOHOMIYHMX cucTeM. lle JacTh MOMJIIMBICTH MiABHIINTH SIKICTh PO3B’SI3aHHS OCHOBHOI
onTHMi3aliiHol 3a1a4i miBUIEHHS e()eKTHBHOCTI (PyHKIIOHYBaHHS CKIaIHUX CHCTEM.

Jlirepatypa

1. Croan I0.I". OnTuMu3anus TEXHUYECKHUX CHCTEM ¢ MCTOYHUKamu ¢usndecknx moiueit / FO.I'. Crosm,
B.II. IMytsarun. — K. : Hayk. nymka, 1988. — C. 44-48.

136 Herald of Khmelnytskyi national university, Issue 3, 2022 (309)



TexHiuHi HayKu ISSN 2307-5732

2. Asrorov F. Finding of bounded solutions to linear impulsive systems / F. Asrorov, V. Sobchuk,
O. Kurylko // Eastern-European Journal of Enterprise Technologies. — 2019. — Vol. 6. No. 4 (102): Mathematics and
Cybernetics - applied aspects. — P. 14-20. https://doi.org/10.15587/1729-4061.2019.178635

3. 3aiines €.I1. MatemaTryHe MOZETIOBAaHHS /Bl HENIHIHHOI 3a/1a4i TEIUIONPOBIAHOCTI TPaHCBEPCAIBHO-
i30TPOITHOTO TEPMOYYTIMUBOTO IMIHApPA TMiX BIUIMBOM 30HAIBHOTO BHCOKOTEMIIEPATYPHOTO TEILIOOOMiHY /
3aiines €.11. // Bueni 3ammcku Taspiiicekoro Harionamsaoro Yuisepcutery imeni B.I. Bepramcbkoro. Cepist:
«Texuiuni Haykm». — Kuis, 2021. — T. 32(71). Ne 2. 4. 1. — C. 31-38. https://doi.org/10.32838/2663-5941/2021.2-
1/07

4. Scoblo T.S. Features of the carbide phase degradation under heating and deformation / T.S. Scoblo,
0.Y. Klochko, V.N. Romanchenko, E.L. Belkin // Letters on Materials. — 2021. — Vol. 11. No. 1. — P. 22-27.
https://doi.org/10.22226/2410-3535-2021-1-22-27

5. Vojtov V.A. Criteria for evaluation of tribus system practices and its communication with tribological
characteristics / V.A. Vojtov, A.SH. Bekirov, A.V. Voitov // Problems of Tribology. — 2018. — Vol. 88. No. 2. — P.
35-42.

6. Tytarchuk I. Innovations financing in the agricultural sector. / I. Tytarchuk, Y. Nehoda, I. Shalyhina, N.
Bazhanova, O. Horbachova, L. Rybina. // International Journal of Advanced Research in Engineering and
Technology. — 2020. — Vol. 11. Issue. 4. — Pp. 246-255

7. Potyshniak O. Assessment of the effectiveness of the strategic management system of investment
activities of companies / O. Potyshniak, L. Dobuliak, V. Filippov, Y. Malakhovskyi, O. Lozova // Academy of
Strategic Management Journal. — 2019. — Vol. 18. Issue. 4. — P. 1-5.

8. Fedicheva K. Controlling, monitoring and diagnostics in identifying effective management practices of
agricultural enterprises. / K. Fedicheva, O. Kochetkov, S. Honcharenko, R. Levkina, M. Bichevin. // Agricultural
and Resource Economics. — 2021. — Vol. 7. Issue. 2. — Pp. 200-218. https://doi.org/10.22004/ag.econ.313636

9. MakapoB A.A. MHororoueuHas KpaeBas 3ajada sl IceBroguddepeHanbHbIX  YpaBHEHUH B
nomucioe / A.A. Makapos, J[.A. Jleekun // BicHuk XapKiBCbKOrO HAI[IOHAIBHOTO YHIBEPCHUTETY IMEHI
B.H. Kapasina. Cepis: «Maremaruka, npukiaaHa Mmaremaruka i mexadika». — X. : XHY im. B.H. Kapa3ina, 2014. —
Ne 1120. Bur. 69. — C. 64—74. https://doi.org/10.26565/2221-5646-2014-1120-04

10. Skoblo T.S. Influence of Stresses on Structural Changes in Gray Cast lron / T.S. Skoblo,
O.1. Sidashenko, O.V. Saichuk, O.Y. Klochko, D.A. Levkin // Materials Science. — 2020. — Vol. 56. Issue. 3. —
P. 347-358.

11. Merens 1O.E. Matematuueckoe MOACINPOBAHUC U OIITUMH3ALNA MapaMCTpPOB ,Z[efICTBHSI JIa3epHOTro
nyda Ha MHOrocionHble Ouomarepuansl / FO.E. Merens, B.IL. Ilyratun, JI.A. Jleskun, A.B. JleBkun // BicHuk
HaunionaneHoro texuiuHoro yaiBepcurety «XIII». 30ipHuk HaykoBux mpaib. Cepis: «MeXaHIKO-TEXHOJIOTI4HI
cucteMu Ta Komiuiekcm». — X. : HTY «XTIII», 2017. — Ne 20(1242). — C. 60-64.

References

1. Stojan Ju.G. Optimizacija tehnicheskih sistem s istochnikami fizicheskih polej / Ju.G. Stojan, V.P. Putjatin. — K. : Nauk. dumka,
1988. - S. 44-48.

2. Asrorov F. Finding of bounded solutions to linear impulsive systems / F. Asrorov, V. Sobchuk, O. Kurylko // Eastern-European
Journal of Enterprise Technologies. — 2019. — Vol. 6. No. 4 (102): Mathematics and Cybernetics - applied aspects. — P. 14-20.
https://doi.org/10.15587/1729-4061.2019.178635

3. Zaitsev Ye.P. Matematychne modeliuvannia dvichi neliniinoi zadachi teploprovidnosti transversalno-izotropnoho termochutlyvoho
tsylindra pid vplyvom zonalnoho vysokotemperaturnoho teploobminu / Zaitsev Ye.P. // VVcheni zapysky Tavriiskoho Natsionalnoho Universytetu
imeni V.I. Vernadskoho. Seriia: «Tekhnichni nauky». — Kyiv, 2021. — T. 32(71). Ne 2. Ch. 1. — S. 31-38. https://doi.org/10.32838/2663-
5941/2021.2-1/07

4. Scoblo T.S. Features of the carbide phase degradation under heating and deformation / T.S. Scoblo, O.Y. Klochko, V.N.
Romanchenko, E.L. Belkin // Letters on Materials. — 2021. — Vol. 11. No. 1. — P. 22-27. https://doi.org/10.22226/2410-3535-2021-1-22-27

5. Vojtov V.A. Criteria for evaluation of tribus system practices and its communication with tribological characteristics / V.A. Vojtov,
A.SH. Bekirov, A.V. Voitov // Problems of Tribology. — 2018. — Vol. 88. No. 2. — P. 35-42.

6. Tytarchuk 1. Innovations financing in the agricultural sector. / I. Tytarchuk, Y. Nehoda, I. Shalyhina, N. Bazhanova, O.
Horbachova, L. Rybina. // International Journal of Advanced Research in Engineering and Technology. — 2020. — Vol. 11. Issue. 4. — Pp. 246—
255.

7. Potyshniak O. Assessment of the effectiveness of the strategic management system of investment activities of companies / O.
Potyshniak, L. Dobuliak, V. Filippov, Y. Malakhovskyi, O. Lozova // Academy of Strategic Management Journal. — 2019. — Vol. 18. Issue. 4. —
P. 1-5.

8. Fedicheva K. Controlling, monitoring and diagnostics in identifying effective management practices of agricultural enterprises. / K.
Fedicheva, O. Kochetkov, S. Honcharenko, R. Levkina, M. Bichevin. // Agricultural and Resource Economics. — 2021. — Vol. 7. Issue. 2. — Pp.
200-218. https://doi.org/10.22004/ag.econ.313636

9. Makarov A.A. Mnogotochechnaja kraevaja zadacha dlja psevdodifferencial'nyh uravnenij v polisloe / A.A. Makarov, D.A. Levkin
/I Visnik Harkivs'kogo nacional’'nogo universitetu imeni V.N. Karazina. Serija: «Matematika, prikladna matematika i mehanika». — H. : HNU im.
V.N. Karazina, 2014. — Ne 1120. Vip. 69. — S. 64—74. https://doi.org/10.26565/2221-5646-2014-1120-04

10. Skoblo T.S. Influence of Stresses on Structural Changes in Gray Cast Iron / T.S. Skoblo, O.l. Sidashenko, O.V. Saichuk, O.Y.
Klochko, D.A. Levkin // Materials Science. — 2020. — Vol. 56. Issue. 3. — P. 347-358.

11. Megel' Ju.E. Matematicheskoe modelirovanie i optimizacija parametrov dejstvija lazernogo lucha na mnogoslojnye biomaterialy /
Ju.E. Megel', V.P. Putjatin, D.A. Levkin, A.V. Levkin // Visnik Nacional'nogo tehnichnogo universitetu «HPI». Zbirnik naukovih prac'. Serija:
«Mehaniko-tehnologichni sistemi ta kompleksi». — H. : NTU «HPI», 2017. — Ne 20(1242). — S. 60-64.

BicHuk XMeabHUYbK020 HayioHa/1bHO20 yHigepcumemy, Ne3, 2022 (309) 137


https://ageconsearch.umn.edu/record/313636/
https://ageconsearch.umn.edu/record/313636/
https://doi.org/10.22004/ag.econ.313636
https://ageconsearch.umn.edu/record/313636/
https://doi.org/10.22004/ag.econ.313636

